Synthesis, CMC determination, and intercalative binding interaction with nucleic acid of a surfactant-copper(II) complex with modified phenanthroline ligand (dpq).
A surfactant-copper(II) complex, [Cu(dpq)2DA](ClO4)2 (dpq = dipyrido[3,2-d:2'-3'-f]quinoxaline; DA-dodecylamine), was synthesized and characterized on the basis of elemental analyses, UV-vis, IR, and EPR spectra. The critical micelle concentration (CMC) value of this surfactant-copper(II) complex in aqueous solution was found out from conductance measurements. Specific conductivity data at different temperature served for the evaluation of the temperature-dependent CMC and the thermodynamics of micellization (ΔG°(m), ΔH°(m) and ΔS°(m)). In addition, the complex has been examined by its ability to bind to nucleic acids (DNA and RNA) in tris-HCl buffer by UV-vis absorption, emission spectroscopy techniques, and viscosity measurements. The complex has been found to bind strongly to nucleic acids with apparent binding constants at DNA and RNA is 4.3 × 10(5), 9.0 × 10(5) M(-1), respectively. UV-vis studies of the interaction of the complex with DNA/RNA have revealed that the complex can bind to both DNA and RNA by the intercalative binding mode via ligand dpq into the base pairs of DNA and RNA which has been verified by viscosity measurements. The presence of long aliphatic chain in the surfactant complex increases this hydrophobic interaction. The binding constants have been calculated. The cytotoxic activity of this complex on human liver carcinoma cancer cells was determined by adopting 3-(4, 5-dimethylthiazol-2-yl)-2, 5- diphenyl tetrazolium bromide assay and specific staining techniques. The antimicrobial and antifungal screening tests of this complex have shown good results.